Material's characterizations. Samples were characterized by X-ray powder diffraction (XRD) by a Philips X'Pert Pro Super diffractometer equipped with Cu Kα radiation (λ=1.54178 Å). Field emission scanning electron microscopy (FE-SEM) images were taken on a JEOL SEM (JSM-6700F). JEM-2100F field emission electron microscopy (TEM) with an acceleration voltage of 200 kV was used to collect highresolution TEM images. UV-Vis-NIR absorption spectra were recorded with a Perkin Elmer Lambda 950 UV-Vis-NIR spectrophotometer. Raman spectra were detected by a Micro-Raman system (Renishaw, RM3000) with a 514.5 nm Ar laser. The size distribution profile in the aqueous solution was determined by Malvern Zetasizer Nano ZS90 dynamic light scattering (DLS) instrument with a He-Ne laser (633 nm) and 90 o collecting optics. The sample exhibits a broad band at about 3462 cm -1 , due to the O-H stretching vibration of adsorbed water. The 1626 cm -1 transmission band is assigned to the stretching vibrations of C=C of sp 2 structure. [1] The bands at about 1097 cm -1 is corresponding to C-S stretching vibration absorbed on coated carbon, which shifts about 10 cm -1 to lower wavenumber comparing to the IR spectrum of pure PEG-SH, suggesting the formation of chemical bonds between PEG-SH and inorganic components. [2] The 2955 and 2868 cm -1 transmission bands are respectively assigned to the asymmetric and symmetric stretching vibrations of methylene (CH 2 The mass extinction coefficient of the C/MoO 2 nanoparticles is 10.2 Lg -1 cm -1 (λ=800 nm), which is comparable to gold nanorods (13.9 Lg -1 cm -1 ). [3] Figure S3. UV-vis-NIR spectra of aqueous pure MoO 2 nanoparticles dispersions before and after laser irradiation at the power density of 0.6 W/cm 2 for 1 hour. Moreover, for further clarification of mechanism of photothermal therapy, we collected tumors for the H&E stain after two days of NIR irradiation treatment. Fig.   S7 shows that significant cell damage can be clearly observed in the NPs group undergoing NIR laser irradiation in contrast with the control groups. These observations indicate that the elimination of tumors originates from the excellent photothermal ablation of C/MoO 2 nanoparticles, not due to the material's toxicity itself.
